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WHAT IS CLAIMED ISs 

A method of processing a specimen— cgAprising^- 

a first step of etching s pec imerj^ which is a lamination 

layer a& kich is formed on a substrate an# includes at least one 

layer made of NiFe alloy or NiFeCo alL6y, by gas plasma with a 

gas which contains chlorine at a temperature of the specimen below 

200 °C in an etching chamber; 

a second step of removing residual chlorine component 

deposited on an exposed portion of said lamination layer during 

said first step, and eliminating debris deposited on a side wall 

thereof by rinsing the same losing at least one liquid; and 

a third step of drying the specimen after rinsing thereof. 

A* 



15 2 - A method of processing a specimen according to claim 1, 
wherein said second step ys executed continuously after said first 
stepo 



3o 



A method of processing a specimen according to claim 1, 



20 wherein said gas plasma is generated using at least one of Cl 2 

/ Of- 

BC1 2 , Ar and 0 2 gases , or -ana- combination thereof. 



4o A method of processing a specimen according to claim 1, 
wherein said seqond step of liquid rinsing includes one or more 
25 than two of thef following steps; 

(A) pure water/ rinsing , 

(B) alkaline liquid cleaning followed by water rinsing , 
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(C) acidic ILquJid cleaning followed by water rinsing , 

(D) fluorine jfitric acid cleaning followed by water rinsing , 

( E ) neutral /ietergent cleaning f ollowed^by water^rinsing_. 

5. A method of processing a specimen according to claims 1 or 
2, wherein said third step of drying is executed at a temperature 
below 200°C. 

6. A method of processing a specimen according to claim 1, 
wherein a temperature of said liquid is controlled. 

7. A method of processing a specimen according to claim 1, 
wherein said lamination layer includes, in addition to said NiFe 
or NiFeCo alloys, at least one or more of the following layers 
which are to be etched by gas plasma in said process chamber: 

(A) photo resist layer, 

(B) alumina (A1203) layer, 

(C) silicon oxide layer, 

(D) Cu layer, 

(E) Ta layer, and 

(F) Cr layer. 

8. A method of processing a specimen according to claim 1, 
wherein said substrate is a sintered substrate comprising A1 2 0 3 
and Tic, and on said substrate a layer of NiFe or NiFeCo alloy 
is formed, which is to be etched in said process chamber. 
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9. An apparatus for processing a specimen wj^ch is laminated 
on a substrate, comprising: 



^ an etching process unft^wIHx^^ 

produc^ plasma, for etching said specimen laminated on -said 
substrate having two or more layers^at J^sast one of which comprises 
NiFe or NiFeCo alloy, at a temperg/£dre of said specimen below 
200°C; 

a rinsing unit for rins^ig an exposed surface of said 
lamination layer comprising sap^d NiFe alloy which is exposed by 
said etching, using a liquid/; and 

a dryer unit for drying said exposed surface of said 

. .// . . -tte- . 

lamination layer comprising said NiFe alloy af terrinsing thereof, 
wherein said lamijiat^on /ayer comprising said NiFe alloy which 
is dried is further /subjected to gas plasma etching, 

L 

10. An apparatus/ fior processing a specimen according to claim 
9, further comp^isahg: 

an atmosphpi^b loader; 

r / i i 

a vacuum uran^port chamber having a vacuum transport robot 

therein; and/ 

/ 

/ k 

«aa» unload and*a> load lock chambers connecting between said 

atmospheric/ loader and said vacuum transport chamber for 

delivering/ the specimen, wherein 

sai/i vacuum transport chamber is connected to said etching 

process^ fchamber of said apparatus, and 
// 

Sf id atmospheric loader is connected to a rinsing cup, hot 
plate '«(nd the like provided in said rinsing/dryer unit, 
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11 * An appaf]airus for processing a specimen according to claim 
9 , where inV^J^c^ etching process cnan03or^ [F^xovidedT-feF ^^ 



12. A method of manufacture of a magnetic head having an upper 
magnetic pole and a lower magnetic pole disposed opposite thereto 
and including a multiple layer resist etching thereof, comprising 
the steps ofs 

10 forming a lamination layer comprising an upper photo resist 

layer, a hard mask layer made of Si0 2 or alumina, a lower photo 
resist layer, and a seed layer made of NiFe or NiFeCo alloy; 

plasma-etching said hard mask layer using said upper photo 
resist layer as its mask; 
15 plasma-etching said lower photo resist layer to form a deep 

groove therein using a gas which contains chlorine with said hard 
mask used as its mask until said seed layer is exposed in the bottom 
of said deep groove; 

removing a residual chlorine component deposited on an 
20 exposed surface of said seed layer by rinsing with a liquid; 

drying after removal of said residual chlorine component; 

and 

embedding NiFe alloy into said deep groove to connect with 
said seed layer thereby forming said upper magnetic pole. 




13 o A method of manufacture of a magnetic head having an upper 
magnetic pole and a lower magnetic pole disposed opposite thereto 
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and including a seed layer processing thereof, comprising the 

^7 / 
w steps ofs / 

forming a lamination layer compris±ng/a-seed iayer^made^of- 

NiFe or NiFeCo alloy Supper magnetic poYe made of NiFe alloy 

connected to said seed layer, a gap layefr made of an oxide such 

as alumina, silicon oxide or the like in close contact with said 

seed layer, and a shield layer made of NiFe alloy in close contact 

with said gap layer; / 

plasma-etching said seed layer using a gas which contains 

chlorine with said upper magnetic/pole used as its mask; and 

removing a residual chlorine component by liquid rinsing- 

14 * A method of manufacture of a magnetic head having an upper 
magnetic pole and a lower magnetic pole disposed opposite thereto 
and including a gap layer processing thereof, comprising the steps 
ofs / 

forming a lamination layer comprising a seed layer made of 
NiFe or NiFeCo alloy ,^ upper magnetic pole made of NiFe alloy 
connected to said seed layer, a gap layer made of an oxide film 
in close contact with sap_d seed layer, and a shield layer made 
of NiFe alloy in close /contact with said gap layer; 
etching said seqa layer; 

etching said gap layer by plasma processing using a gas 
which contains chloriiie or fluorine with said upper magnetic pole 
used as its mask; and 

removing a residual chlorine and/or fluorine components by 
liquid rinsing. / 
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15. A method of manufacture of a magnetic/ head having an upper 
magnetic pole and a lower magnetic pole disposed opposite thereto 




l. _i 



and including a trim-process ing thereofy^comprising the steps-of-:- 
forming a lamination layer comprising a seed layer made of 
NiFe or NiFeCo alloy , an upper magnetic pole made of NiFe alloy 
connected to said seed layer, a gap/ layer made of an oxide film 
in close contact with said seed layer, and a shield layer made 
of NiFe alloy in close contact yith said gap layer; 
etching said seed layer; 
10 etching said gap layer; 

trim-etching said shie^i layer using a gas which contains 
chlorine by plasma processing with said upper magnetic pole used 
as its mask; and 

removing a residual £hlorine component by liquid rinsing. 

15 

16. A method of manufacture of a magnetic head having an upper 
magnetic pole and a lower magnetic pole disposed opposite thereto, 
comprising the steps of: 

forming a lamination layer comprising a seed layer made of 

20 NiFe or NiFeCo alloy/ an upper magnetic pole made of NiFe alloy 
connected to said seed layer, a gap layer made of an oxide film 
in close contact v/ith said seed layer, and a shield layer made 
of NiFe alloy in /close contact with said gap layer; 

plasma-etciiing said seed layer, said gap layer and said 

25 shield layer coi/secutively with said upper magnetic pole used as 
a mask; and 

applying a corrosion prevention treatment for removal of 



39 



a residual chlorine component deposited on an etched surface 
thereof* / 



17. A method of manufacture of a magnet ±d head according to 
claim 18, wherein said gap layer is etched by gas plasma containing 
fluorine, said seed layer and said shield layer are etched by gas 
plasma containing chlorine and argon, and wherein said corrosion 
prevention treatment is carried out by liquid rinsing. 

18 o A method of manufacture of a magnetic head having an upper 
magnetic pole and a lower magnetiapole disposed opposite to each 
other, comprising the steps of/ 

forming a lamination layer comprising a seed layer made of 
NiFe or NiFeCo alloy, an upper magnetic pole made of NiFe alloy 
connected to said seed layer/ a gap layer made of an oxide film 
in close contact with said yseed layer, and a shield layer made 
of NiFe alloy in close contact with said gap layer; 

plasma-etching said seed layer and said gap layer 
consecutively with said Zipper magnetic pole used as a mask; and 
subsequently, / 

applying a corrosion prevention treatment for removal of 
a residual chlorine component deposited on an etched surface 
thereof. / 



19. A method of manufacture of a magnetic head having an upper 
magnetic pole and/a lower magnetic pole disposed opposite to each 
other for manufacturing said upper magnetic pole thereof, 
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comprising the steris ofs 

forming a lamination layer comprising an upper magnetic 



pole layer made of NiFe alloy, and a mask layer of a photo resirstr 
or an oxide film made of alumina or silicon oxide film which is 
laminated on said uppei magnetic pole; 

plasma etching said upper magnetic pole using said mask 
layer as its mask; and then 

applying a corrosion prevention treatment for removal of 
a residual chlorine component deposited on an etched surface 
thereof o 



20. A method of manufacture of a magnetic head having an upper 
magnetic pole and a lower magnetic pole disposed opposite to each 
other and including a process for manufacture of said upper 
magnetic pole thereof , comprising the steps ofs 

forming a lamination ^ayer comprising, sequentially from 

above , 

(A) a photo resist film,\ 

(B) an oxide film layer i^tade of alumina, silicon oxide or 
the like, 

(C) an upper magnetic pold layer made of NiFe alloy, 

(D) a seed layer made of NiF v eCo alloy for bonding said NiFe 
alloy, 

(E) a gap layer made of an oxicflp film such as alumina, silicon 
oxide or the like, and 

(F) a shield layer made of NiSe alloy; 
carrying out the following plasma etching steps 



♦ ♦ 
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cont inuoo sly, 

(Step 1 ) etching said oxide film layer using said mask layer 



10 



15 



as its masl(, 

(Step\2) etching said upper magnetic pole layer using said 
oxide film layer as it mask, 

(Step 3 \ etching said seed layer using said upper oxide film 
layer or said nipper magnetic pole layer as its mask, 

(Step 4) etching said gas layer using said upper oxide film 
layer and said lupper magnetic pole layer as its mask, and 

(Step 5) trim-etching said shield layer using said upper 
oxide film layei\ and said upper magnetic pole layer; and after 
that, 

applying a borrosion prevention treatment for removing a 
residual chlorine\ component deposited on an etched surface 
thereof • 
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21. A method of manufacture of a magnetic head according to 
claim 19, comprising aarrying out any steps of said plasma etching 
steps 1-5 continuously, then applying said corrosion prevention 
treatment for removal of the residual chlorine component 
deposited on the etched surface thereof. 



22. A method of manufacture of a magnetic head according to 
claim 20, comprising carrying out a rinsing/drying process for 
25 each step of said plasma etching steps 1-5 for removing a residual 
chlorine component and a\ debris on a side wall, said 
rinsing/drying process bein\j executed continuously within a 
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single unit. 



23. A method of manufacture of a magnetic heaa a cc o r d i n g o - 
claim 20, wherein, in order for a selectivity ratio between each 
mask and its under-layer to become large during each plasma 
etching step, said etching process (1) is executed using a gas 
which contains mainly BC1 3 or fluorine, said etching processes 
( 2 ) and ( 3 ) are executed using a gas which contains mainly chlorine, 
said etching process (4) is executed using a gas which contains 
mainly BC1 3 or fluorine, and said etching process (5) is executed 
using a gas which contains mainly chlorine, respectively. 



